General Information.
All 1 H NMR, and 13 C NMR spectra were recorded using Varian Unity Plus 400 (93.94 kG, 1 H 400 MHz) spectrometer at ambient temperature in CDCl 3 . Chemical shifts are reported in parts per million as follows: chemical shift, multiplicity (s = singlet, d = doublet, t = triplet, q = quartet, m = multiplet, br = broad), coupling constant, and integration. Infrared spectra were recorded on a Nicolet Nexus 670 FT-IR ESP spectrophotometer. The structure and phase of the samples were evaluated by Xray powder diffraction (XRD, Rigaku DMAX-RB 12 KW) with Cu Kα radiation (λ=0.15406 nm). The morphology of the as-obtained product was characterized by scanning electron microscopy (SEM, ZEISS SUPRA55). Transmission electron microscopy (TEM) and high-resolution TEM (HRTEM) were conducted on a TEI Tecnai F20. The samples for the SEM, TEM and HRTEM measurements were dispersed in ethanol and sonicated for a few minutes and supported onto the silicon slice and the holey carbon film on a Cu grid, respectively. The specific surface areas were calculated by the Brunauer-Emmett-Teller (BET) method. The pore size distributions were derived from the adsorption branches of isotherms by using the Barrett-Joyner-Halenda (BJH) model. Analytical thin layer chromatography was performed using EMD 0.25 mm silica gel 60-F plates. Flash column chromatography was performed on Sorbent Technologies 60 Å silica gel. All reactions were performed under nitrogen, in oven dried or flame dried glassware with magnetic stirring. All reactions were performed under argon with anhydrous solvents in oven dried glassware with magnetic stirring. All aldehydes were purchased from commercial suppliers and distilled prior to use. All other reagents were purchased from commercial suppliers and used without further purification. After an additional 30 min of stirring, the reaction allowed to warm to room temperature and age without stirring overnight. The reaction was then cooled to 0 °C and 2.0 M anhydrous HCl in diethyl ether (13.75 mL, 27.5 mmol) was added dropwise with vigorous stirring. The precipitate was then filtered off and the solvent removed. The resulting residue was extracted with pentane (3 x 100 mL) and the extracts combined and cooled to 78 °C overnight. The pentane solution was warmed to room temperature and then decanted into an oven-dried 500 mL flask and solvent then removed (note: if a suspension of particulates is observed, filtration through a fine, sintered glass filter is required).
Experimental Procedure and Compound Characterization
was obtained as a colorless liquid in 90% yield (6.3 g) as a mixture with unreacted (triisopropylsilyl)acetylene. Boronate can be stored at 20 °C under Argon for prolonged periods.
General Procedure for Allenylation Reactions
A 10 mL round-bottom flask was charged with stir bar under open air. To the flask was added MIL-101-SO 3 H (0.005 mmol based on -SO 3 H group) and propargylboronate (0.55 mmol) then dissolved in CH 2 Cl 2 (2.0 mL). The mixture was stirred at room temperature for 5 minutes. Then aldehyde compound (0.5 mmol) was added and stirred for 1 h. The organic layer was separated and the aqueous layer extracted with hexanes and the product purified by flash silica gel chromatography (1-5% acetone in hexanes or 100% DCM) to afford allenylic alcohol as a colorless oil. -2-yl)-2-(triisopropylsilyl)buta-2,3-dien-1-ol (3j 
1-phenyl-2-(triisopropylsilyl)buta-2,3-dien-1-ol (3a)

1-(4-methoxyphenyl)-2-(triisopropylsilyl)buta-2,3-dien-1-ol (3f)
1-(4-(trifluoromethyl)phenyl)-2-(triisopropylsilyl)buta-2,3-dien-1-ol (3g)
TIPS
1-(naphthalen-1-yl)-2-(triisopropylsilyl)buta-2,3-dien-1-ol (3h)
1-(furan
